The indicated DNA substrates and proteins were incubated in 10 µl helicase buffer (20 mM Tris-HCl pH 7.5, 3.5 mM MgCl 2 , 3.5 mM ATP, 100 µg/ml BSA, 5 mM DTT, 10 % glycerol) for increasing periods of time at 37°C. After addition of 10 µl stop buffer (2 % SDS, 50 mM EDTA pH 8, 40 % glycerol, 0.1 % bromophenol blue, 0.1 % xylene cyanol, 0.45 mg/ml proteinase K) the reaction mixtures were resolved by neutral PAGE and visualised using a PhosphoImager.
CD spectroscopy
CD spectroscopy was carried out at 20°C using a Jasco J-715 spectropolarimeter with a Jasco PFD-3505 temperature controller. Far-UV spectra of the proteins (5 μM) were recorded from 190 to 250 nm in 10 mM potassium phosphate pH 7.4, with the following settings: response time 1 s, speed 50 nm/min, path length 1 mm, band width 1 nm, average of 5 scans. The mean molar ellipticity was calculated with the Jasco software.
Tryptophan fluorescence spectroscopy
Fluorescence spectra were recorded with a Cary Eclipse fluorescence spectrophotometer (Agilent) using FL WinLab software. The indicated RecQL4 fragments were dialysed against 20 mM potassium phosphate, pH 7.4, 100 mM KCl and centrifuged before measurement. All experiments were carried out in a 1x1 cm quartz cuvette at an excitation wavelength of 295 nm. Fluorescence emission was measured at different wavelengths after adding increasing concentrations of guanidinium hydrochloride. The solution was mixed and incubated for 10 min at room temperature and then measured. Titrations were continued until the protein was completely denatured. The sequence of these oligonucleotides are derived from a 232 bp human genomic fragment comprising the LB2 origin (10). Compared to the genomic sequence, LB2_GC carries a base exchange to reduce secondary structure. LB2F, LB2_GC and LB2_AT possess 50%, 76% and 16% G-C content, respectively. b
SUPPLEMENTAL
The sequence of the G4 forming oligonucleotide D-TP_G4 is derived from the murine immunoglobulin Sγ2b switch region and forms preferentially a bi-molecular G4 structure, D-TP_rev is the corresponding complementary strand.
SUPPLEMENTAL FIGURES
Supplemental Figure S1 . Flow diagram for the semi-random PCR based screen to identify stably expressed fragments. The method utilised a combination of a sequence-specific primer and a random primer (N 15 ) to generate a fragment library, which was amplified using linker-specific primers (36). Then the fragment was cloned into the reporter vector pEGGsH6 and suitable candidates were selected based on the GFP fluorescence of the respective colonies (37). After subcloning, the inserted sequences were determined by Sanger sequencing. . This RecQL4 construct also exhibited severely reduced spectral dispersion and significant variation in line width suggesting a high conformational heterogeneity including local random-coil but also globule-like folding states. Figure S4 . Tryptophan fluorescence titration with guanidium hydrochloride. A. E 335 /E 355 ratio and relative changes in the emission at B. 335 nm and C. 355 nm were plotted as function of the concentration of guadinium hydrochloride [GnCl] . Tryptophan fluorescence spectra of the indicated N-terminal fragments of human RecQL4 were recorded as described (Supplemental Material and Methods) with excitation at 295 nm and stepwise addition of GnCl. Human RecQL4_N388 contained 8 tryptophans at aa 14, 78, 138, 190, 264, 269, 279 and 283 . Whereas N54 displayed a clear transition from native to denatured state, the larger fragments showed minimum changes of the environment of the tryptophans after denaturation, indicating that all tryptophans, except W14, were in a hydrophilic environment in the native condition. Figure S5 . Quantification of the radioactive annealing assays presented in Fig. 3 including error bars. Each graph represents one curve presented in Fig. 3B and includes the standard deviation based on up to four independent experiments. DNA strand annealing assays were performed with 2 nM of LB2_R24 and complementary radiolabelled LB2F oligonucleotides and 20 nM protein. The reaction mixtures were incubated at 37 °C for the times indicated. Figure S10 . G4 binding by RecQL4 was not influenced by ATP and (A) EMSAs were performed with 5 nM of radiolabelled ds, ss or G4 DNA possessing the same DNA sequence and indicated amounts of RecQL4_N388 or RecQL4_FL, respectively. Reactions were performed in EMSA buffer with 5 mM MgCl 2 . ATP was added to a final concentration of 5 mM, where indicated (B) Quantifications of the EMSAs presented in (A). The curves present the averages of two independent experiments. (C) RecQL4 failed to catalyse formation or resolution of G4-DNA. The assays were performed with 5 nM of radiolabelled D-TP DNA of the indicated conformation and 200 nM RecQL4_FL in G4 buffer (50 mM Tris-HCl, pH 7.5, 3.5 mM MgCl 2 , 50 mM KCl, 1 mM DTT, 50 µg/ml BSA) supplemented with 3.5 mM ATP where indicated.
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